Respiratory effect of the intercostal muscles in the dog.
In a previous paper (J. Appl. Physiol. 73: 2283-2288, 1992), respiratory effect was defined as the change in airway pressure produced by active tension in a muscle with the airway closed, mechanical advantage was defined as the respiratory effect per unit mass per unit active stress, and it was shown that mechanical advantage is proportional to muscle shortening during the relaxation maneuver. Here, we report values of mechanical advantage and maximum respiratory effect of the intercostal muscles of the dog. Orientations of the intercostal muscles in the third and sixth interspaces were measured. Mechanical advantages of the muscles in these interspaces were computed by computing their shortening from these data and data in the literature on rib displacement. We found that parasternal internal intercostals and dorsal external intercostals of the upper interspace have large inspiratory mechanical advantages and that dorsal internal intercostals of the lower interspace and triangularis sterni have large expiratory mechanical advantages. Mass distributions in the two interspaces were also measured, and maximum respiratory effects of the muscles were calculated from their mass, mechanical advantage, and the value for maximum stress in skeletal muscle. Estimated maximum respiratory effects of the inspiratory and expiratory muscle groups of the entire rib cage were tested by measuring the maximum inspiratory pressures that were generated by the parasternal and external intercostals acting alone. Measured pressures, -13 cmH2O for the parasternals and -11 cmH2O for the external intercostals, agreed well with the computed values.